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&X#«¥J## : A LIQUID CRYSTAL DISPLAY HAVING REDUCED FLICKER) 



The invention provides a liquid crystal 
display (LCD) having reduced flicker. The LCD 
Jjiclude.s a plurality of data lines, a plurality of 
fcan lines, and a plurality of pixels. E a-c h pixel 
includes a liquid crystal cell having a pixel 
electrode and a storage capacitor, and a switching 
transistor. The switching transistor includes a 
gate electrode connected to one of the scan lines, 
a drain electrode connected to one of the data 
lines, and a source electrode connected to the 
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&x&w®$- ■ A liquid crystal display HAVING REDUCED FLICKER) 



pixel electrode. An overlap region is between the 
gate electrode and the source electrode. An area 

the , overlap region increases by increasing a 
distance between an input-end of the scan line 
corresponding to the overlap region and the pixel 
electrode corresponding to the overlap region. 




JL > (1) 
# a fl ^ « * 



^# a ^^^^-^l^.a B B^^®^.(liquid crystal 
display, LCD ) • # J3»J * - « 46. H & * A « * * fc ° 

f t «, 111 

# m t B a B a ib m ^ n > # #j & 9 a « a a B xt * b h b a & 

8 (a T ffi ft TFT-LCD) • £ * * *'J ffl & & & # # At 

c i' B a B & > m & it t #j % -7- it # |g $& B B B it * ' « £ 4L f 
f ft 1 ft ® # ° & ^ TFT-LCD^ # *h 4i 9 * ^tt^« 

-s. & H «■ ^ $ # # 'i± ' a**^«.*bift«-fr*iasi«* 

(notebook)^ -flu At t ft4 2 (PDA)#^^^ftTL^a°aJi - 
« £6ti£jff$t^#ltlJ:l!f SSt CRT5I 41 H * * • 

tf|^4ffi-^ffi~ ' S - * - *t TFT-LCD^ * II • 

h — ffjji-^-fr^L^jt^i^sFifeiB - *» n - m • - 

TFT-LCD 1 0& ^ % - # & Ml « tfr « *&■ S 12- -Itil^l 
^ g L4a A - -«L * I* (pixel array)d 16 • * t 01 * 

*B&fl^Cftto£ig--<f*##*jlJL ° *» ffl ~ #r ^ ■ - % 
20& ^ $ - » b b b * ft LCii » S. - * il « ft CECcommon 
counter electrode)^ - Jf i I B B 3 f TFT' % t & J& t A 
tt TFT#^ M ft ft & & - # #f 4fL G 0 ' *aL«Stft-«l*iiLD 0 « 
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i - &WifLW (2) 

ft £■ j$ H'J H «. a B a -f- it LC^L t « (pixel electrode) 

4a i£ #- • itb^h ' * 2 Oil (storage 
capacitor)SCi|.^^ B a aiF-7tLC^-#^^G 1 ' #t#f&SC 
fl&J5&«4L-**^»t >7fL # «. B a a * it LC« f l6d^f ' $ 
*P $ I* «. B B a * it LCM # t # • 



ioffl^-miF ' ^^^^.B B B-^it LC_L ^-t^Hife^fii 
J* % - ZL ft m ' HifcK#«L4|t/9f#«5Ffi0t* ' 4S *I 

|fe £ «. b b b * it LCJi §^f i > Bp^r*4-«fli-*-ist^*it* 

S it ? it A ' B& 3" * * ' fl&te«iF?S£<iL«;fc*-* 

© - ft fa & %L b b b f- it LC_h ^t^^^^-itt^ CE^ * 
€ ^ ffl ft t & £ ' * TF TM M . flt*««jii|tstft5. 
^ « j! * ' ft 4 * % (floating)^ % » ifc a£ 4£L # t 

ftft^Iittft ' 31 & £ * % £ ' @ ft 4& # £ $L b B b 

Jp- it LC_h m%HLtfk&%&1SL$L3Lft. • ^!tf If 
Feed- through voltage ( V FD ) » I- I: • 
Vfd=[C gs /(C L c+C sc +C gs )]*A V g (l) 

* t ' >5r m A ( l )rt C L ^7 «. b b b * ^ LC*. t * ' C S <A 
#t # <t S- % & ' C GS % TFT4L ffl 4fc & i* # « « & ' A 

* «! £ * it f CE^l t«ft-ra«l»Y F ^ife*i«f ' ft 
ft * ^ # & & # t pj. A f & Sfc A » ft#*>*Mf*S«jLJi 




(3) 

^Itf 1^.11 (falling edge)t % M % 4b (rounded) 
#) >\k ft > Bffi&j&V P #l%$ft*XE*4ftt*tittAtJ* 
(input end)^ 3& ffij * • # Bp ffl - rtf ^ 4l ft A - ft % B 

* ft * c# v F # m & ^ ( v FD ) A x v FD ) B >( v FD ) c° a it ' ft m % 

* W V P # at £ AO ^ ¥ ft a * & * 9! £ £ it t ft CE4l % JE ffij 
ft I* ' ^S*t*n&;&i&& TFT-LCDf S? H M (f 1 icker)# -IfJ 

T*B*#i*ft 602865 0^** T#*ttifc*fc&*.* 
tf # ^ H B- ' B ^ * * *" LCDtt ft f ^ ?R J: t I • 
*° ffl iL ^ ' - ft * Pft 3 0& ^ # # & 3 2& 3 2 at i£ & 
$.-¥?&&&$i]'%3& & DR 1 - m3fe&34a~34c* a A ft * 
A -ft * Bja. ft *■ *]#JfcafrB-ttft*A* ft * B& ft. *■ 
C • * t ft * A - B* Cf*3 J3»J & * * 9 jg t a B B It Q A - Q * Q c 
« I ^ ^ # I ^ ^ aU ;t C* M * ) • ^tllf B UQr 
Q Q ^ ^ ft n # & 3 24@ it & ' ^ ^ ^ 1«I ^ ^1 ^ m t 
& 3 4a- 3 4b^ 3 4c^s it & » ffij & & ft 3 6a- 3 6 b& 3 6 cfl'J ^ 
H t B a a I it ^ f t t « 38a- 3 8 b* 3 8c*a i£ ft • 

*o B _= ft 7fi • ft. * Ft ?>] 3 0#^/£&$P-ffifMt 

(patterned)^ ^t^f^^^-^^ Oft ^ tf )Jl > « ^ « 

* Bp # ft ML 32H- 32a° &%-~&&%ZL~$-^&%iiLfr 
>£ 3t # & 32-32 a& i* & ;£ Jl » «lit^^-|B^ 
4bfi&*t4Ja^j&tH*4jL 34a- 34b|& 34c • * A St * - * 




* 7 I 



2.*&WifLW (4) 

W*t:JI«#jfcflt*A* B*C«4L^-*-«tt38a* 3 8 bA 
3 8c • &f#tt&32aA&*t&38ati£ft&J*40aft*ft. 
A# # t S ' ftf ii^ 40bA 40cffJ 3* #J 4 * * BA C 
i « i^f 11^ 40a- 4 0 b# 4 0 c# © # £ € 
ft 4b » IS tib&faMM#}%%- J f£-ffl&%> ( C sc ) a>( C sc) b>( C sc) c' 
it An T ft it * A - ft * B* flL * Ctt V r £i M ft 4 ( V FD ) a= ( V FD ) 

(V FD )c° 

... I m ft ' ##t$.tt#fl! , 4L-&afc^*$ >7a fj- * & * tl 
Vj f I ^ I ' # $ B B a f- to « # 1 # • « # t ^ # 

•t & *s * m n & «. & # it #t # € # 60 js& i7 as " a ^ ' 

'h«fc#-'ttft*ft#;feEltt 

ft*ft##|S)ttV fd' M 

-ft * 1 ' Bifct*^fltt t ^4*^M > # *P $ ^ 

M a $ . — 
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itb n St # ffl D # 54 ^ 4L «fe jfe. • 



h£ ^ # 3te ft m 



n $- % H a ' fflB4,^#a^^ TFT-LCD^ ^ * ?'J 4l 
Jl * 9 ° 9 E3 7F ' - & ^ P# ^'J 5 0& ^ # # & Ml 5 2t ii 
&J.-#^#.J§g^f;s& & DR 1 - HlM;^54a~54c- « A ^ * 

BUflL * C • * t ft. * A * Cft ^ *J ^ * % m % b% It T 
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(6) 

r T £ T A & 4i n M 4L H a B it $i tf ) • it J. t 
a e B It TV T*T<£.3K.ft3*J5»I*l*l*&ML54a* 5 4b^- 5 4c*a i£ 
& • & « ft 5 6 a * 5 6 5 6 eft'] ^ #J H a a a # it & ik t ft 

5 8 a « 5 8 bH 5 8 c4a it & » fl& & M ft M y ^ JW M # Ml 5 24a it 

6 o & t # # & 5 2H a ft 5 6 at 4 & t 4 H tik 6 0a 

II IP t ) • fl& $ 4 & # 6 0 bH 6 0 cS'J y > *J ^ # & & 5 2H- a ft 
56bA 56c# tHt • Jfc *b » lit B UTr T ffl 
ft #] & -|* # & & 57a^ 57b&57ciLJLHJ!fe57a- 57 b^ 
..§7c#, ^i^f SiM 60a^ 6 0b|% 6 0ci*3 ' J. H J& 5 7a^ 57 b^ 
-o7c<# © ft £ & if ft *b • £Tig&lI&5 7a- 5 7b# 5 7c^ 
l*fgt*«9«^# • ?^*J*MI* 57a' 5 7b^ 5 7c^j 
* ft* jjo JL - «■ ft & # # 62a - 62bH 62c & t ft fi J* ft 
6 2 a ^ 62bH62c^T1S:£i#[I^60a- 60b*60c*.*5flj#St 

f I i 60a> 6 0 bjk 6 0 ft ° & ^ g j& 5 7 a > 57 b^ 
57cfid**#. EifcJtft^b»X44Si*60a- 6 0 b^ 6 0 cfr M 

57a^ 57bH 57c?£ ft © ft ft < 4a ft ' )»f « f * 6 
^ 60a^ 60b&60cft®ft.&3|.I.3li&ifft'ft«» 

flt * * ?»J 50ft ^/fc&Jifr-ffliMt (patterned)^ If- f 
i ^ j& ^ - * J£ (*. M * )-h »'tt^«^B|»*lf*S*52- & 
£ - « # * (*. M ^ - tf- fft * (*. A ^ # v£ ft ^ ft 
& 5 2H it 1- & _t • aA>tf^--8i^^lf|J-xf^ 
ffl, ft H. 54a - 54b^ 54c • & ft, St ft - * a fl tf- t >§ « ^ * 
*A*BHCi*J*.flt*«ft58a-58b*58c- 
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£.*®Wi$LW (7) 

n % * & ( i ) > - # s& -r > * m & ( 1 )*r ^ # # # 

f 3gL ^ f & C Sl & * B a B 3f. 7t t & C LC jt ft A ffl ft H ft «i fe1 ^ 

t & c G£ # *t + ' # *p c sc , c LC >>c CS ' a & » # u A ( 1 )t 

at X & T * : 

V FD =[C CS /(C LC +C SC )]*A V G (2) 



B itb - *f*is A' 4£L * B& it % Cffn f ' £ 

$L ( C gs) A= ( C cs) B= ( C Gs) C % ( C S c) A= ( C S c) B= ( C S c) ^ ( C L c) A= ( C LC ) B 

^• : (c LC )c' m f i ^ it * m it * Ctt ? F ^14f ^ (V KD ) A 

>( v FD ) B >( v FD ) c° m ft * m. & (2)m tt> . £ «. (c GS ) A <c GS ) B 

<(C GS )c^ (C SC )a=(Csc)b=(Csc)^ (C lc ) a=(C lc )b=(C lc )c' M^fc 
& * A * it Ik m it * Ctt V F £) *&- ft 15] ■ ffn * 9- m 5p A M fh 
fofa&a&&M3lz.&£i • W 3l lr & & & ??*\ & Jl fa 

It 5 7a- 5 7b^ 5 7c ' « t Pt1 i H I i §d f i I ^ 6 0a- 
60b&60c#&jf*.I.i&:*g§Mb' dot t IIM 60a^ 60 
60cft n A « * A Rfl ft A (C cs ) a<(C G s)b<(C G s)c' ifc fl& ^ «. 
* * A- it * B* ft. *'Ctt V F #j Rfl ft Jb (Vpp)^ ( V FD ) b= ( V FD ) 

' ft * * *J 5 Oft £ 1 0 2 4« it 

t ' ii 1 0 2 4tii ft ^ g. ^ £ & & -US H M • & t ft - 43 & H 

ft 39 I f b b b It M ft flf & ^ 60 K & © ft $ «&■ ft ft ' fl& 

e& IS ft < # & W ft 4l ffi ft #r & ^ 60 & * © * £ * - £ 
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(8) \ 
fa o & ® E3 # ' £ £ ft I* S ffl I I#§ ' £ fa^ I g ft 
I I 1 4a $ ' *JE*57btb£J*57a4L*«>iJ-Lifc4L^^ 
t ' i t 57ctb g J& 5 7b4L © *f £ & Jl i& m Z 4& • jfc 
*h ' £ & 5 7a* 5 7bH 5 7c# #U£ji*Ffl;t&*&# • ,U«T 
itf'Jit^4#^^60a* 6 0 b& 6 0 c© ^ g ft -sj" <> 

JlMli ' TFT-LCD 

° a 5- /9f ' £ # m % -=- f 1 ^ I 

^! t ' 8 « f A ft T A * T^Te^ajitt^*J&^*fi*59a* 

I."::"'! 

""3 9 bH 59c' ji Jl Ok $1 5 9a* 59b&59c4&4fc*S'$4lIJ*60a* 
60 b^ 6 0 eft J. H 59a* 5 9 bH 5 9 eft © 3t £ it ±f ^ It » 
ifcb *b > 4 ^ f | i ^ 60a* 6 0 bH 6 0 J5»J fife- !. * 5 7a * 

5 7 b|| 5 7 c& ft © 4t #J 4@ ft ' 0r « ffl & H * & ^ t 4 d. & 
60a* 6 0 b& 6 0 eft © flt ^ J. it if ft 4t • 0 ifc ' ^ t # H ^ 

6 0a* 60b*60cti#fttt«-£4tM4* ( C GS ) A < ( C GS ) B < ( C GS ) 
c' it © «. * A* 0L * B* 4* * Ctt V FI ft M # A (V fd )a^ 

( V FD ) g= ( V FD ) C° & t ' *» ffl i #f . £ g ffl IH |g ffl I 14a 

HP ' m. I*a1 I m g frl II tfa $P ' H'J H J& 5 9btb g. % 5 9a^ © 4* 
r. £ - ^ £ -££ ' © H 5 9 ebb & & 5 9 b4L © 3t £ & Jl & L m 
£ 4iL ° itb^h > H*fe59a*~59bn 59 ctf] 1$ Ml M. * fk ' 
^ » X f ^ilfj ^ f 4 I ^ 60a- 60bH60c©^4Lgft 

itb ^ > I - f ?fe 11 ^ f #'J * # 1 0 2 418 & * n 
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£ » &WiSLW (9) 

& h i o 2 4^ g ra ' pp#-«sH^e,^--fiB^t* > jt -ft # 

- H Pal « # M ft iSu « ft flf it *r # H & # ffi # I. it if € 4t ' 
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H * «9 




VI ft | 


1 # ft PbI 4l- 
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ft # 












«£- 4a ft ' 




* * * 9 J« 
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— H 


& ' « ffi 




m \t * # m 


ft & 


j& ft 




f ft 


(op 








* ' ^ 


it f ft (ft 




© * fit * 4s 


fit ^ 


^ It 




ft H 










Ml - 


$W >v *ft H 


ft 3N- 


2& ^ « t ft 


(a ^ 


{ft 


* 






it 






it ° 









ft & ;Jfr 3 *> & # ' * # a £ 73 & St ft « ft * ft ft 4L t ft 
g i& # ® ft ' it « it M M & C G fX tii % ® \& * ^ V F # ft ft 

# • & &tnnft%%@Lfett^fh > ® it n ^ t ^ b b b 

* ' S ifc at 4 s *° a #r t ffl o £ fa $ 3l & & ' 
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m it z~ ffi % a ^ 



ffl - & - & TFT-LCD^ * ffl • 

M % S *p TFT-LCD#j ft * P# 4l _L ft ffl • 
@ E9 & * $> m TFT-LCD60 ft ^ P-ijt ?>] ^ _t ft Ifl - 
®i&*#H/3 4L3-1f3fc0'J4L TFT-LCD^ ft * P£ ?>] ^ 
Ji ft @ • 

' tf 3- ft St t£ W 

10 TFT-LCD 

14 mi&MLSgfe'tJ&d 

20 # sfc « 

3 2 # # Ml 

3 4a IR, St Ml 

3 4c m St Ml 

3 6b iff. & 

vg ; : 3 8a ft * t ft 

3 8 c ft * « ft 

40b f 

5 0 ft * P# 

54a HI til 

5 4c mil 



12 # & Ml IS ft 

16 ft * P# ?'J K 

3 0 ft * P# n 

3 2a # & ML 

34b m St Ml 

3 6a iff & 

3 6c iff ft 

38b ft J: t « 

40a f 41^ 

40c 4 # H J$ 

5 2 # & Ml 

54b IH. St Ml 

5 6a iff ft 
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5 6b ft & 
57a ft & 
57c ft J* 

5 8b flL *■ t * 
59a IE & 

59c ft 

60b iISi* 
62a « t£ J* # 

6 2c « 



5 6c ft ^ 
57b ft 
5 8a 

5 8c * * t 
59b 1 ^ 
60a i 

60c $ 4 ft J* 
62b ft € & 4* 




1 . - & fa W $ * A m © «L ' & & * * : 

*t # «. * * > 
* it * # & : « A 

41 it * * * (pixel)' #-^^^^^^-^ a B af-it 
(liquid crystal cell)' * * # - £ * tE * a A - « #- 
<f ' ftA-WB tfitt (switching transistor)' £- t 

t* m m t a n & * * - w *s f it & ^ ts & it & # **. * t 
^ - * - att«i^#^tt«.itfitf*i-«JL*t^- - ' a a - 

: f. & t it & ^ t* & * t ^ • 

2 . *o t tt * m & s * i# m * * a m ^ © & - * t 

rfn if jfa ° 



■3. *» * If 4M'J la ffl £ 1* H J» * a m ^ © & ' * t 

& ' 4fc*Mfc44&J&fl ' ii J- i£ H & 4i 

© if ° 

4 . ^ t ff # -ft fe, IS * 2^ ^ W ^ «. a B a ffi 7F © 4SL ' & t 
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1ft M * ft & & % ~ ft £ & ' ^ M Ut ^ t£ ft & * « Ji ' 

5 . - # « ^ «. a a B M ® . % iH^ M : 

ia It ' g - f A ft & * * - * - ffl * « it ft t* # *» UL ' 

-B-^^fii.#-^-m!fe^ ' w i - I - ^ f i| ^ 

' J- m % - M « -a. « * - * *s w * * - 

^ — 4 4 E ^ : « A 

- fa tft # & & -L 41 $ — & ft £ $ ^ t* $ - & ' & 

^ # £ 4> - 3? ~ t a B a ft ' t|^fB H a^&it'l^ M 

t it ft tft # *s & * -#~ja.&€itft-£-=-tfisfc& » a 

- ^ ^- i ^ f it ^ - I ^- f i f ^ ' At* - « * A « * 

6 . *»f1f*iHJ&ffl£54i^teW-&* * * * * * ' * + 

m%-ffl & ' ft^ni-f li^f^ ' 
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7 . 4* f tf # *'J IE ffi * 6^ ^ 4& ^ «. h B b flfi © & • * t 

m » ffl a * & * * - £ * * ** * ® & & m ° 

8 . *» t tf * *'] ft S 5^ ^ «. is ffi 7F © «L ' * t 

ia ° 
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